Relation between binding and the action of phospholipases A2 on Escherichia coli exposed to the bactericidal/permeability-increasing protein of neutrophils.
Exposure of Escherichia coli to the bactericidal/permeability-increasing protein (BPI) of neutrophils renders the bacterial phospholipids susceptible to hydrolysis by only a few of numerous phospholipases A2 tested. To explore further the determinants of hydrolysis we measured the binding of 125I-labeled phospholipase A2 to E. coli in the presence and absence of BPI. Phospholipases A2 from Aqkistrodon piscivorus piscivorus venom and pig pancreas neither degraded nor bound to BPI-treated E. coli. In contrast, the phospholipases A2 from Aqkistrodon halys blomhoffii and Aqkistrodon halys palas venoms actively hydrolyzed the phospholipids of BPI-treated E. coli: they also bound to E. coli in the presence but not in the absence of BPI. Carbamylation of lysines of the A.h. blomhoffii phospholipase A2 progressively reduced binding in parallel with reduced phospholipid hydrolysis. Both binding and hydrolysis increased with increasing BPI dose. However, maximal binding occurred at 25% of the BPI dose that produced optimal hydrolysis. Thus, binding may be necessary but is not sufficient for maximal BPI-mediated phospholipid hydrolysis. Comparison of the NH2-terminal amino sequences of the active and inactive phospholipase A2 suggests that this portion of the phospholipase A2 molecule plays a role in BPI-independent binding and hydrolysis.